THE ACTION  OF  SEA WATER ON  CEMENT.
weak mixture was employed, but in the other cases no
benefit was observed.
The Association of German Portland Cement Manu-
facturers carried out a series of tests, extending over
ten years, at their testing station at Gross Lichterfeld,
near Berlin, the results of which were tabulated by
Mr. C. Schneider and Professor Gary. In these tests
the mortar blocks were made 3in. cube and the concrete
blocks 12in. cube ; they were deposited in two tanks,
one containing fresh water and the other sea-water, so
that the effect under both conditions might be noted.
In addition, concrete blocks were made, allowed to
remain in moist sand for three months, and were then
placed in the form of a groyne in the sea between high
and low-water mark. Some of the blocks were
allowed to harden for twelve months in sand
before being placed, and these gave better results
than the others. Two brands of German Port-
land cement were used in these tests, one, from
which the best results were obtained, containing 65.9
per cent, of lime, and the other 62.0 per cent, of
lime, together with a high percentage of alumina. In
this case, also, the addition of finely-ground silica, or
trass, improved the resisting power of blocks made
with poor mortars, but did not have any appreciable
effect on the stronger mixtures.
Professor M. Mdller, of Brunswick, Germany, re-
ported to the International Association for Testing
Materials, at the Copenhagen Congress previously
referred to, the result of his tests on a small hollow,
trapezium shape, reinforced concrete structure, which
was erected in the North Sea, the interior being filled
with sandy mud, which would be easily removable by
flowing1 water. The sides were 7 cm. thick, formed of
cement concrete 1 : 2J-: 2, moulded elsewhere, and
placed in the structure forty days after they were made,
while the top and bottom were 5 cm. thick, and con-
sisted of concrete 1:3:3, moulded in situ and covered
by the tide within twenty-four hours of being laid. The
concrete moulded in situ hardened a little at first, and
then became soft when damp, and friable when dry, and
white efflorescence appeared on the surface. In a short